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Inversion methods for fast-ion velocity-space tomography in fusion plasmas
Velocity-space tomography has been used to infer 2D fast-ion velocity distribution functions. Here we compare the
performance of five different tomographic inversion methods: truncated singular value decomposition, maximum entropy,
minimum Fisher information and zeroth and first-order Tikhonov regularization. The inversion methods are applied to fast-
ion Dα measurements taken just before and just after a sawtooth crash in the ASDEX Upgrade tokamak as well as to
synthetic measurements from different test distributions. We find that the methods regularizing by penalizing steep
gradients or maximizing entropy perform best. We assess the uncertainty of the calculated inversions taking into account
photon noise, uncertainties in the forward model as well as uncertainties introduced by the regularization which allows us
to distinguish regions of high and low confidence in the tomographies. In high confidence regions, all methods agree that
ions with pitch values close to zero, as well as ions with large pitch values, are ejected from the plasma center by the
sawtooth crash, and that this ejection depletes the ion population with large pitch values more strongly.
 
General information
State: Published
Organisations: Department of Physics, Plasma Physics and Fusion Energy, Max Planck Institute for Plasma Physics,
University of California, Irvine
Authors: Jacobsen, A. S. (Intern), Stagner, L. (Ekstern), Salewski, M. (Intern), Geiger, B. (Ekstern), Heidbrink, W.
(Ekstern), Korsholm, S. B. (Intern), Leipold, F. (Intern), Nielsen, S. K. (Intern), Rasmussen, J. (Intern), Pedersen, M. S.
(Intern), Thomsen, H. (Ekstern), Weiland, M. (Ekstern)
Number of pages: 16
Publication date: 2016
Main Research Area: Technical/natural sciences
 
Publication information
Journal: Plasma Physics and Controlled Fusion
Volume: 58
Issue number: 4
Article number: 045016
ISSN (Print): 0741-3335
Ratings: 
BFI (2017): BFI-level 1 
Web of Science (2017): Indexed yes 
BFI (2016): BFI-level 1 
Scopus rating (2016): CiteScore 1 SJR 0.583 SNIP 0.617 
Web of Science (2016): Indexed yes 
BFI (2015): BFI-level 1 
Scopus rating (2015): SJR 0.734 SNIP 0.864 CiteScore 1.1 
Web of Science (2015): Indexed yes 
BFI (2014): BFI-level 1 
Scopus rating (2014): SJR 1.318 SNIP 1.235 CiteScore 1.61 
Web of Science (2014): Indexed yes 
BFI (2013): BFI-level 1 
Scopus rating (2013): SJR 1.088 SNIP 1.227 CiteScore 1.54 
ISI indexed (2013): ISI indexed yes 
Web of Science (2013): Indexed yes 
BFI (2012): BFI-level 1 
Scopus rating (2012): SJR 1.391 SNIP 1.142 CiteScore 1.63 
ISI indexed (2012): ISI indexed yes 
Web of Science (2012): Indexed yes 
BFI (2011): BFI-level 1 
Scopus rating (2011): SJR 1.512 SNIP 1.592 CiteScore 2.69 
ISI indexed (2011): ISI indexed yes 
Web of Science (2011): Indexed yes 
BFI (2010): BFI-level 1 
Scopus rating (2010): SJR 1.477 SNIP 1.41 
Web of Science (2010): Indexed yes 
BFI (2009): BFI-level 1 
Scopus rating (2009): SJR 1.589 SNIP 1.32 
Web of Science (2009): Indexed yes 
BFI (2008): BFI-level 1 
Scopus rating (2008): SJR 1.872 SNIP 1.603 
Web of Science (2008): Indexed yes 
Scopus rating (2007): SJR 1.971 SNIP 1.389 
Web of Science (2007): Indexed yes 
Scopus rating (2006): SJR 1.833 SNIP 1.403 
Web of Science (2006): Indexed yes 
Scopus rating (2005): SJR 1.73 SNIP 1.55 
Scopus rating (2004): SJR 2.232 SNIP 1.377 
Scopus rating (2003): SJR 2.016 SNIP 1.247 
Web of Science (2003): Indexed yes 
Scopus rating (2002): SJR 1.667 SNIP 1.022 
Web of Science (2002): Indexed yes 
Scopus rating (2001): SJR 1.507 SNIP 1.23 
Web of Science (2001): Indexed yes 
Scopus rating (2000): SJR 1.388 SNIP 1.124 
Scopus rating (1999): SJR 2.148 SNIP 1.515 
Original language: English
Fast ions, Tomography, Sawtooth crash, Fast-ion D-alpha spectroscopy
DOIs: 
10.1088/0741-3335/58/4/045016 
Source: FindIt
Source-ID: 2292369930
Publication: Research - peer-review › Journal article – Annual report year: 2016
 
